This paper empirically investigates the relevance of liquidity constraints and excess sensitivity in intertemporal household consumption. Using a pseudo panel that has been constructed on rich German consumption survey data, we estimate the consumption responses to permanent and transitory income shocks, as well as the presence of excess sensitivity to anticipated income changes. A switching regression approach with unknown sample separation is applied to identify the two regimes whether to be liquidity constrained or not. The results are used to test whether liquidity constraints affect the validity of the permanent income hypothesis. For households in the constrained regime, reactions to changes in transitory income are found to be significantly greater than for households in the unconstrained regime. Furthermore, we provide evidence for excess sensitivity to anticipated income changes for households in the constrained regime if total consumption, durable as well as non-durable, is considered.
Introduction
There is extensive empirical literature on the joint evolution of income and consumption inequality over the latest decades (e.g. Krueger and Perri, 2006) . In particular, attention has recently focused on the importance of distinguishing between permanent and transitory shocks to income for the evaluation of growth in consumption inequality (Blundell and Preston, 1998) . In theory, when facing an individual income shock agents are assumed to adjust their intertemporal consumption allocation and smooth out the shock. However, households are often found to behave differently in response to a shock than theory predicts (Jappelli and Pistaferri, 2010) . In this paper, we empirically investigate to which extent this deviation can be traced back to the presence of liquidity constraints in household consumption, utilizing a pseudo panel constructed on German consumption survey data. We estimate marginal propensities to consume out of permanent and transitory income shocks, and we test for excess sensitivity of consumption to anticipated income changes.
The permanent income hypothesis (PIH) predicts the effect of an unanticipated shock to permanent income on consumption to be near one. Lifetime income is allocated to future consumption over the remaining periods, with respect to this new information. Consequently, in theory, a transitory shock has an influence near zero on consumption. The reason is that a positive transitory deviation from permanent income is saved completely while a negative one is compensated by dissavings or taking-up a credit. The agent perceives the deviation and knows that its expected value will be zero within a specific time period, or over lifetime, and thus a transitory shock should have no effect on lifetime consumption.
However, numerous empirical findings suggest that the PIH does not hold in the data.
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Consumption has been found to be excessively smooth with respect to permanent income shocks (e.g. Campbell and Deaton, 1989; Attanasio and Pavoni, 2011) , as well as excessively sensitive towards transitory income shocks (e.g. Hall and Mishkin, 1982; Souleles, 2002) . In particular, the elasticity of permanent income is frequently estimated below one while the elasticity of transitory income is found to lie below the permanent one, but significantly different from zero (e.g. Blundell, Pistaferri, and Preston, 2008b) . Excessive response to transitory shocks has been put in the context of transitory income uncertainty. It implies that current income is relatively more important for intertemporal consumption allocation than permanent income. This has been motivated in the literature with either precautionary motives (e.g. Carroll and Samwick, 1998) , or deviations from rational behavior, such as myopia, inertia, loss aversion, or habit formation (e.g. Shea, 1995a) , or with the presence of liquidity constraints (e.g. Zeldes, 1989b) . The concept of liquidity constraints in intertemporal consumption is usually placed in the environment of incomplete markets, where agents' possibilities to insure consumption levels are limited to self insurance (Kaplan and Violante, 2010) . The necessary condition for liquidity constraints is that agents do not hold enough liquid assets to keep up permanent consumption, which is determined by lifetime income. The sufficient condition is usually assumed fulfilled if agents are not able to borrow as desired at an interest rate that is in an acceptable range around the market lending rate.
3 Instead of offering a higher interest rate, the credit institution would typically turn down the agent's request because of adverse selection issues. Evidence for liquidity constraints in the literature is mixed. There are numerous studies that find evidence for liquidity constraints (e.g. Zeldes, 1989b; Kaplan and Violante, 2010) , while other studies do not find any support for their relevance (e.g. Shea, 1995b) . Evidence is also found to be mixed with respect to the size of the income change (e.g. Hsieh, 2003) . Many studies that find evidence for liquidity constraints affecting consumer behavior focus on clear identification of exogenous income changes. In this context, several papers have looked at spending of tax rebates (e.g. Souleles, 2002; Johnson, Parker, and Souleles, 2006) , others at repayment of car loans (e.g. Stephens, 2008) ; again others have utilized external information, such as credit card data (e.g. Gross and Souleles, 2002) .
In many studies, availability of integrated data on income and total consumption, durable and non-durable, seems to be an issue. Panel data on (total) consumption is only rarely available over a longer period of time. Thus, often repeated cross-sections on micro consumption data are applied in the literature to investigate intertemporal consumption decisions (e.g. Blundell, Low, and Preston, 2008a) . In addition, typically, information on income and (total) consumption is not available jointly in micro data, so that information must be imputed (Blundell et al., 2008b) , or consumption (pseudo) panel data be constructed (Alessie, Devereux, and Weber, 1997) .
We make use of a pseudo panel constructed on repeated cross-sections of consumption survey data for Germany to investigate the consumption effects of income shocks in the context of liquidity constraints. In this data set, we observe income and consumption jointly, both durable and non-durable consumption. By applying specific treatment for purchases of durables we account for relevant effects of liquidity constraints among durable consumption (Alessie et al., 1997; Attanasio, Goldberg, and Kyriazidou, 2008) . Thus, we have relatively precise measures of the individual income and (total) consumption processes, and can utilize their joint evolution over time to disentangle the consumption effects of income shocks into transitory and permanent elements. A switching regression approach with unknown sample separation is applied to identify the two regimes whether to be liquidity constrained or not. We find that for households in the constrained regime, reactions to changes in transitory income are found to be significantly greater than for households in the unconstrained regime. We contribute to the literature evidence on liquidity constraints, based on a pseudo panel of rich consumption data, which has not been exploited for Germany so far in this context to the best of our knowledge.
Another aspect of the PIH, which has gained much attention in the literature, is the excess sensitivity of consumption to anticipated income changes (Flavin, 1981) . Anticipated changes in income should have no effect at all on consumption because they are assumed to be already internalized. The literature on this topic finds significant evidence for excess sensitivity rejecting the PIH, which is also explained by the appearance of liquidity constraints (e.g. Zeldes, 1989a; Garcia et al., 1997; Jappelli, Pischke, and Souleles, 1998) . In this paper, we provide evidence for excess sensitivity to anticipated income changes, for households in the constrained regime if total consumption is considered.
To test the PIH, we apply two models, one is referring to the marginal propensities to consume out of permanent and transitory shocks and the other to test for excess sensitivity. For the former, a two-stage approach is applied to pseudo panel data, where the income process is modelled at the first stage to identify the permanent and transitory parts of current income and its shocks. At the second stage, we estimate a consumption growth equation including the permanent and transitory income shocks from first stage estimation as explanatory variables. For the latter, we re-specify the consumption growth equation to perform the excess sensitivity test. We then use a switching regression approach with unknown sample separation for both models to identify the two regimes whether to be liquidity constrained or not. We find evidence for excess sensitivity to anticipated income changes for households in the constrained regime if total consumption, durable as well as non-durable, is considered.
The remainder of the paper is organized as follows. In the next section, the model and the empirical strategy are introduced. Section 3 presents the data and some descriptive evidence. Results are provided in Section 4, and Section 5 concludes.
The Model
The model is presented in three steps. Firstly, the underlying income process and the consumption growth equation are derived. Then, estimation of the model in a switching regression approach with unknown sample separation is explained and income shocks are integrated into the model. Finally, the model is adjusted to allow for a test for excess sensitivity.
The Income Process and the Consumption Growth Equation
Firstly, we focus on the estimation of the marginal propensities to consume out of permanent and transitory shocks. Therefore, the first stage concerns the income process. Current disposable income is the observable variable and thus has to be split up into a permanent and a transitory part. For this issue, we run a fixed-effects regression of current income on covariates at pseudo-panel level (see Section 3 for details on constructing the pseudo-panel). The associated equation looks like this:
where ln(y it ) is the natural logarithm of current income. 4 As covariates, we include age, age squared and a vector X it that contains interactions of the age polynomials with the social status of the household head and household composition. Additionally, we include other household characteristics in X it , e.g. skill-level of household head and information on the second person.
α i is a cluster-specific fixed effect and ω it is an independent error-term. At this point, we can define a prediction for the permanent and transitory parts of current income, which are
for the permanent income and
for the transitory income shock. As we are interested in the unanticipated shock to permanent income in this first analysis, we have to assume a process that separates the anticipated income changes from the unanticipated ones. Assuming an AR(1)-process for the predictable realisations of permanent income
and taking first differences to eliminate the cluster fixed effects of the dynamic specification υ i , as well as deterministic trends, leads to the following expression:
where the ∆-operator denotes the first differences and ∆ it is our estimator for the unanticipated permanent shock in first-differences ∆π P it . While estimation of an AR(1)-process in panels is inconsistent with both the fixed-effects and the first-differences estimator, this issue can be fixed using the difference or system GMM estimator 5 or other lags in first differences than the first (see Section 4 for details of handling in our approach). The shock ∆π P it is not expected to be correlated with π T it because ln(y it ) andω it are uncorrelated per definition through Eq. (1). At the second stage of the approach, a consumption equation is applied where the validity of the permanent income hypothesis can be tested. Jappelli and Pistaferri (2010) show how starting from an Euler equation and making some assumptions about the consumption and income processes leads to a consumption growth equation where the parameters can be interpreted as structural and thus allow for testing the theory. Hall and Mishkin (1982) identify these parameters via contemporaneous and serial correlation between income growth and consumption growth. For our switching regression approach, a parameter identification via variance-covariance matrix is not feasible. Instead, we start off with a reduced form level equation in our empirical specification:
where ln(c it ) denotes the natural logarithm of consumption, M i is a vector of time-invariant household characteristics, Z t is a vector of time dummies and ξ it is an independent error-term. Our measure for consumption contains all non-durable consumption and calculated user costs for durables. 6 First-differencing of Eq. (6) leads to:
where ∆ξ it is an independent error-term which is also assumed to be uncorrelated with the shocks ∆π P it and ∆π T it . 7 This assumption is crucial to gain consistent coefficients. Eq. (7) should in general be consistent with the one proposed by Jappelli and Pistaferri (2010) . The implications that are given by theory suggest the null hypothesis of φ = 1 and ψ = κ where κ is a small amount that depends on the interest rate and the marginal propensity to consume out of assets (see Hall and Mishkin (1982) ). κ declines if remaining life time increases. As a rule of thumb, κ can be approximated by 1 T where T is the expected number of remaining lifetime periods.
8 This approximation is used in the following to test the permanent income 5 See Arellano and Bond (1991) and Arellano and Bover (1995) . 6 See Appendix A for details. 7 Note that ∆(age + age 2 ) = 1 + 2 · age. 8 This approximation assumes that one extra transitory Euro in the current period will be equally consumed hypothesis.
The Switching Regression and the Shock Model
For identification of the two regimes, whether to be liquidity constrained or not, a switching regression approach with unknown sample separation is applied to the consumption equation Eq. (7). The exact classification of households facing a liquidity constraint is difficult in household survey data. Questions directly relating to this issue, like "Do you have access to as much credit as desired in your credit institution?" appear rather rarely in common surveys, and there is no such information in the data we use. Variables that are related to the issue of liquidity constraints are current disposable income and the ratio of financial wealth to permanent income, for example, which refer to the aspect of available household liquidity. Then there are proxies for the uncertainty of future income flows, such as the status of current unemployment or being in education, as negative examples, and being a civil servant, as a positive example. Another indication that should reflect the absence of liquidity constraints and a status of good creditworthiness is a high ratio of amortisation payments related to the level of debt. But despite all these indicators, which are potentially related to liquidity constraints, it remains challenging to separate the sample into two regimes. Beside the problem that all these variables are continuous and therefore setting a sample-separating threshold would be arbitrary, other difficulties arise from a multidimensional problem, in terms of the interactions between the listed indicators.
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Zeldes (1989a) splits the sample on the basis of different criteria concerning values of wealth to income ratio and tested the permanent income hypothesis against various alternatives. He finds his results to be quite sensitive to different sample splits. However, because of the arbitrary splitting criteria and the resulting need to estimate the model for numerous specifications of sample splits, we use the switching regression approach with unknown sample separation, as applied by Garcia et al. (1997) . While on the one hand, this seems to be an elegant way to "let the data speak" about which two regimes can be identified via selection equation, on the other hand, Maddala (1986) pointed out that one maybe "asks too much from the data" in this kind of switching regression and that maximum likelihood estimation may result in local, rather than global maxima due to unboundedness of the likelihood function. But he also admits that the produced results in practical applications of this method are "surprisingly" good.
The model consists of the mentioned two regimes and a selection equation, resulting in the in the expected remaining lifetime periods. 9 Note that in the pseudo-panel the information about being unemployed, in education or in civil service is a continuous variable, too. It only reflects the cluster share of household heads being in the specific status.
3-equation-model
where the control variables are left out for clarification (see Eq. (7) for details). 10 The subscripts 1 and 2 denote the belonging to the accordant regime and K it is a vector of variables that are assumed to determine the presence of liquidity constraints, containing the current disposable income, the ratio of financial wealth to permanent income and amortisation payments to level of debt ratio. Additionally, household characteristics, such as age, time dummies, household composition, as well as interactions between them and current income are included in K it . The error-terms ∆ξ 1it , ∆ξ 2it and u it are assumed to be independent, normally and identically distributed with variances σ
and σ 2 u . The latter is set to be 1 for identification purpose. The model can be estimated by maximizing, according to Garcia et al. (1997) , the likelihood function of
where the f (·) function stands for the normal density. This problem can also be solved by applying an iterated two-step procedure with the EM algorithm (see Dempster, Laird, and Rubin (1977) ). 11 Here, the observations in the second step (the main equation) are weighted by their probability of belonging to each of the regimes, which in turn depends on the first step (the selection equation). Let therefore
denote the probability of being in the first regime, where the Φ(·) is the normal cumulative distribution function.
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The Excess Sensitivity Test
The excess sensitivity test is based on the response of consumption to anticipated income changes. This should be zero if the PIH is true and Flavin (1981) pointed out that consumption should then follow a martingale, while past information does not matter.
where ν it+1 is an error-term that covers all new information that is available to the consumer in t + 1 (also shocks). If we subtract the lagged consumption on both sides of the equation and include a rational expectation of income change based on lagged information on the right-hand side, then this should have no effect.
where the null hypothesis concerning the validity of the PIH is δ = 0. Eq. (12) nests the excess sensitivity test within the Euler equation which is derived from the theory on dynamic utility optimization on consumption. This approach was firstly proposed by Runkle (1991) and Zeldes (1989a) . To control for taste shifts of the household, we include the first differences of the numbers of adults and children in the household. This specification is in line with those of Garcia et al. (1997) and Jappelli et al. (1998) . As a proxy for the expectational term E it [∆ ln(y it+1 )] they proposed to use, amongst others, ln(y it ), which is also used in our approach. In applying the switching regression (Eq. (8) -Eq. (10)) on Eq. (12), we again try to identify two regimes according to liquidity constraints and test the PIH for both of them.
13

Data and Descriptive Evidence
Firstly, the data set applied is introduced and the conversion from household level to the synthetic panel level is described. Then, some descriptive evidence for both data structures is presented.
Data
The cross-sectional consumption data applied in this analysis stems from the Continuous Household Budget Survey for Germany (Laufende Wirtschaftsrechnungen, LWR). The LWR is maintained by the German Federal Statistical Office (Statistisches Bundesamt). 14 It contains information on income, consumption, and savings, very detailed by single components, at the household level. Households are recruited voluntarily for reports every year, according to stratified quota samples from Germany's current population survey (Mikrozensus 
Construction of the Pseudo-Panel
In order to eliminate a cluster specific fixed-effect and to model dynamics in the approach, we construct a pseudo-panel out of the repeated cross sections. This is done by forming 17 clusters which are observed in 48 time periods ( This results in a volume of 816 cells at pseudo-panel level where the criteria (especially the size of the birth cohort group) are set in such a way that we have at least a similar number of observations in each cell. In the end, the average number of observations per cell is about 114, where the smallest cell has 77 and the biggest cell reaches 175 observations. All variables that are available at the household level are averaged over all observations in a cell. 16 These averaged variables become the pseudo-panel variables, which are measured with measurement error if the composition of the cells varies over time in the selected criteria. Due to the fact that the measurement error, and thus the potential bias in the estimated coefficients, diminishes with the number of observations per cell, Verbeek and Nijman (1992) suggest that at least about 100 observations per cell should be reached to attain consistency property. While the population per cell in our pseudo-panel is slightly above 100 on average, and additionally there is nearly the same composition per cluster within the waves 2002, 2003 and 2004 , the consistency property should be seen as sufficient in our pseudo-panel. As mentioned above, the specific characteristic of the data structure, which consists of half monthly and half quarterly data, requests to be accounted for in dynamic estimation (see Section 4 for details).
Descriptives Table 1 displays descriptive statistics on income and consumption by household clusters in the last three columns. Current as well as permanent income and consumption as a share of current income (in %) are broken down by the 17 clusters. The cluster-average age of the household head is also reported. For an average household, current income in quarterly terms amounts to 8,372 euros and permanent income to 8,421 euros, on average over the 48 time periods. This households consumes on average 88.8% of current income and saves the rest. Its head is 55.0 years of age on average. permanent household income, both in quarterly averages, in real terms, and weighted by population weights. The pseudo-panel weight for permanent income is the average household weight in each cell.c j (%) is the average consumption rate, as a share from current income, in percent and weighted. a : Clusters defined by gender of household head, education of household head, and year of birth of household head. E.g., (m, h, 1937-1942 ) is for males, highly educated, born between 1937 and 1942.
Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) , provided by the FDZ.
When income and consumption are broken down by the clusters there is great between-cluster heterogeneity revealed in the level of current as well as permanent income and the consumption share. Generally speaking, current as well as permanent income are around average, or lower than average, for all clusters with a female head. As would be expected, income is relatively greater for the highly educated than for the less educated. Incomes are also greater for the younger cohorts than for older cohorts. The greatest incomes are found for the clusters of highly educated male heads and the lowest among less educated female heads.
There is also between-cluster variation in the consumption share, averaged over the 48 time periods. The main apparent pattern is that consumption shares are relatively lower for younger cohorts. While they are above 90% for cohorts born before 1943, they are between 85% and 90% for most of the cohorts born between 1943 and 1960, and they are lower than 80% for some of the cohorts born after 1960. This pattern is, of course, a mixture of an age effect and potential cohort and time effects, as we do not control for the age of the household head in this descriptive analysis. As we would expect the consumption share to increase in old age when agents run down their assets according to the life-cycle hypothesis, and we only observe cohorts for a period of seven years here, we would expect the consumption shares of the older cohorts to be relatively greater. Consumption shares are furthermore slightly greater for the clusters of the less educated household heads (82.2%-96.5%) than for those of highly educated ones (76.1%-94.6%). They are also slightly greater for clusters with a female household head (83.4%-96.5%) than for those with a male head (76.1%-94.7%).
Furthermore, it becomes apparent from Table 1 that observations are distributed more or less evenly over the 17 clusters (about 6.0% of all observations in each cell), with two exceptions, namely the cluster of the oldest highly educated males (m, h, <1937) being slightly greater (7.4% of all observations) and the cluster of the less educated males born 1938-1945 being slightly smaller (5.1%).
Results
This section is divided into three parts, results for the income process, the consumption growth equation and the excess sensitivity test. Due to the two different data structures within our repeated cross-sections (see Section 3), a differentiated treatment is required at some points. Firstly, some conceptual points resulting from these structural differences for the estimation of the income process are discussed and results from its estimation are presented. Results from this first stage are used to estimate the consumption growth equation, and the excess sensitivity test, by both OLS and the switching regression technique. Results are presented in the second and third subsection.
Results for the Income Process
While estimation of Eq. 1, the fixed effect model, is quite standard and leads to plausible results if it is estimated with the whole pseudo-panel (see Table B .1 in Appendix B for results), the dynamic specification of predictable changes in permanent income is not trivial. In this step, we want to decompose permanent income into predictable and unpredictable changes because the latter are relevant for further analysis of the consumption growth equation. Assuming an AR(1)-process for permanent income (see Eq. 5), we need to take into account the different time structures in the data. As mentioned in Section 3, we have three waves with monthly and three waves with quarterly time periods. For this reason, we estimate Eq. 5 for each year separately, assuming an AR(1)-process for the quarterly waves and an AR(3)-process for the monthly waves. The idea in doing so is to allow for the same time period of anticipating changes in permanent income within each wave. This results in different processes and estimation issues.
For the three monthly waves (2002 to 2004) , neglecting the first lag of first differences could ensure a consistent estimation with OLS because the second and third lags are not correlated with the error-term. The justification for this approach is a coefficient for the first lag that is not significantly different from zero. The alternative is to estimate the model with either the difference or the system GMM estimator where further lags of the levels and differences are included as instruments for the endogenous first lag. Here, the choice of whether to use the difference or the system GMM estimator depends on the robustness against different sets of instruments. The results of these two alternatives are shown in the first three columns of (2000)) and the IPS test (see Im, Pesaran, and Shin (2003) ) in the monthly waves to check whether the null hypothesis holds that all panels contain a unit root. While this cannot be rejected in all three waves on the 5% level, the low p-values in 2002 suggest ambiguous evidence for the assumption of a unit root. Therefore, and because we want to have a process on quarterly data equivalent to the later 17 See Sargan (1958) for details. 18 We also tried the system GMM estimator for 2003 but found neither better instruments nor different results. Notes: Robust standard errors in parentheses. a : "diff" denotes the Arellano-Bond difference GMM estimator (Arellano and Bond (1991) ) and "sys" denotes the Arellano-Bover system GMM estimator (Arellano and Bover (1995) ). b : Included instruments consist of lagged levels and differences of the dependent variable.
Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) provided by the FDZ.
waves, we predict ∆π P it for 2002 to 2004 by the OLS results for the second and the third lag to account for the different correlation structure. For the waves 2005 to 2007, based on the quite robust result of a unit root according to the parameter point estimates, we consider these processes as random walks. Here, we assume ∆π P it = ∆ ln(y P it ) because the expected change of ln(y P it−1 ) in t − 1 is zero and so ∆ ln(y P it ) can be interpreted as the perceived shock in permanent income. Table ( 3) displays the results from the estimation of the consumption growth equation, Eq. (7). Coefficient estimates for the permanent shock ( φ) and the transitory shock ( ψ) from the OLS estimation of the pooled model, as well as the switching regression for the regime model, are presented. Effects of covariates are left out here; full results are relegated to Table (B. 2) in Appendix B. The effects in Table ( 3) can be interpreted as the marginal propensity to consume (MPC) out of permanent income, respectively transitory income. Additionally, test results for hypotheses on the effects from theory are presented.
Results for the Consumption Growth Equation
In the pooled model, the MPC out of permanent income is estimated at 0.644 and the MPC out of transitory income at 0.250. If permanent income increases by 10% consumption increases by 6.4%, on average for the entire sample. However, if the 10%-increase in income is of transitory nature consumption increases only by 2.5%. Although the reaction to transitory shocks is found to be significantly smaller than to permanent changes (χ 2 -statistic= 39.44), these effects do not correspond to the PIH. The hypothesis that the reaction to a permanent shock is unity must be rejected at the 1% level (46.30). For a transitory shock, it shall be tested whether the reaction equals κ = 0.05, which results from the approximation in Section 2. This hypothesis must also be rejected at the 1% level (32.75). 
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Notes: See Table (B. 2) in Appendix B for complete estimation results and full list of covariates. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation.
In the regime model, estimated by the switching regression, the results are generally in the same range as for the linear model. For the unconstrained regime, the MPC out of permanent income is estimated at 0.665, which is again significantly lower than unity (χ 2 -statistic= 58.12), but not significantly different from the result for the pooled model (0.09). However, the effects for the transitory shock differ significantly over the regimes. The MPC out of transitory income is estimated at 0.071 for the unconstrained regime, which is not significantly greater than 0.05 (0.53), but significantly lower than in the pooled model (13.51). Furthermore, a test on equality of the two parameters within the regime is strongly rejected at the 5% level (121.57). Interestingly, the results are different again for the constrained regime. For households that are identified to be liquidity constrained, the MPC out of permanent income is estimated at 0.603. This is again significantly lower than unity (53.11), but it is not significantly different from both the unconstrained regime (0.38) and the pooled model (0.30). Most remarkably, the MPC out of transitory income is estimated at 0.408, which is notably great and in particular greater than for the other groups. It is significantly different from 0.05 (83.70), the coefficient for the unconstrained regime (42.44) and the one for the pooled sample (9.10). The initial probability of being in the constrained regime is estimated at 43.9%. This is the central finding of this analysis. On the one hand, households' reactions to unanticipated changes in income do not correspond to the PIH. Their reaction to permanent shocks is lower than theory would predict and transitory shocks are perceived more sensitively than the model would tell. On the other hand, two groups could have been identified according to indicators for presence of liquidity constraints. Households in the group that is identified as constrained react significantly stronger to transitory shocks to income than households in the unconstrained group. The results are in line with findings from the relevant literature, where rejections of the PIH are interpreted in terms of liquidity constraints (see inter alia Blundell et al., 2008b) .
We find our results to be robust to a couple of alternative specifications. In the regime equation, an initial guess is needed to determine the two regimes according to the presence of liquidity constraints. This initial guess was made for three indicators of liquidity constraints, namely the unemployment rate in the cell, the ratio of financial wealth to permanent income, and the ratio of loan repayments to the level of outstanding debt (also see Section 2). The model was estimated for several guesses on these indicators: the 25%, 50%, and 75% quantiles of the unemployment rate, respectively of the wealth ratio, and respectively of the loan repayment ratio. The results were robust for all these nine estimations.
Furthermore, we re-estimated the consumption growth equation by replacing our measure for total consumption by non-durable consumption only in order to test whether our results are affected by the presence of durable consumption. The results do not differ much in this specification. They can be found in Tables B.3 and B.4 in Appendix B. We also estimated the switching regression model for total consumption again, this time allowing switching to be determined endogenously. Again, we do not find significant differences in the results. See Table B .5 in Appendix B for details.
Results for the Excess Sensitivity Test
The results from the consumption growth equation suggest an appearance of two kinds of households. The first ones are unable to smooth consumption over the life-cycle and depend on changes in transitory income. For them, we thus observe reactions to unanticipated changes in transitory income. However, the other ones do not respond to unanticipated changes in transitory income, but also do not fully consume unanticipated increases in permanent income. Another question related to the PIH is whether households respond to income changes that are anticipated. We would expect that for a liquidity constrained household the realization of an income change matters, rather than its anticipation. (12) by OLS and by the switching regression approach. In the right column, for means of robustness check, we show OLS results for the model based on nondurable consumption. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation. a : The anticipated income term E it [∆ ln(y it+1 )] is approximated by ln(y it ). b : Some 17 observations are dropped from the EM algorithm two-step procedure due to a zero in the denominator of Eq. (10).
In the pooled model, the coefficient δ is estimated at -0.019 and significantly different from zero on the 5% level. This result suggests excess sensitivity to anticipated income for the whole sample. Two regimes are again identified through the selection covariates, where only the ratio of financial assets to permanent income is applied to identify liquidity constraints, besides the usual socio-demographics.
19 While the first regime is found to react more strongly to anticipated income changes than in the pooled model, the reaction for the second regime is slightly smaller, and it is estimated with a greater standard error.
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This is the central finding of this additional test for excess sensitivity, and it supports the excess sensitivity hypothesis. Households that are identified to be liquidity constrained are found to respond more strongly to changes in anticipated income changes than households that are not liquidity constrained. This result in also in line with the findings from the relevant literature on excess sensitivity (see e.g. Zeldes (1989a) , Garcia et al. (1997) , Jappelli et al. (1998) ).
The estimated effects for the control variables of changing household composition suggest that an additional adult in the household increases consumption by around 20% while an additional child increases consumption only by around 9%. These results vary only slightly over the regimes, suggesting a slightly higher reaction in the constrained households. The hypothesis of equality of the excess sensitivity coefficients over the regimes are marginally rejected on the 5% level while equal coefficients compared to the OLS one cannot be rejected. Further considering the OLS results for nondurable consumption, there is less evidence for excess sensitivity than in the unconstrained regime for total consumption. For nondurable consumption, we do not find two stable regimes in the switching regression. This could indiate that consumption reactions to anticipated income changes do not affect convenience goods or necessities.
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Conclusion
We have analyzed empirically the relevance of the permanent income hypothesis (PIH) in German consumption survey data. We found evidence for deviation from theory predictions and have investigated to which extent these deviations from the PIH can be traced back to the presence of liquidity constraints in household consumption. We made use of a pseudo panel constructed on repeated cross-sections of consumption survey data for Germany to investigate the consumption effects of income shocks in the context of liquidity constraints. This data set has proven to be rich in the sense that it provides relatively precise measures of the individ-ual income and total consumption processes, for durable and non-durable consumption, from which we have utilized their joint evolution over time to disentangle the consumption effects of income shocks into transitory and permanent elements. In a switching regression approach with unknown sample separation we have identified households that can be assumed to be affected by liquidity constraints and those that seem to be rather unconstrained.
We find that for households in the constrained regime, reactions to changes in transitory income are found to be significantly greater than for households in the unconstrained regime. We contribute to the literature evidence on liquidity constraints, based on a pseudo panel of rich consumption data, which has not been exploited for Germany so far in this context to the best of our knowledge.
We find, on the one hand, that households' responses to unanticipated changes in income are at odds with the PIH. Their reaction to permanent shocks is lower than theory predicts and transitory shocks are perceived more sensitively than the model would tell. On the other hand, we have identified two groups according to indicators for presence of liquidity constraints. Households identified as constrained react significantly stronger to transitory income shocks than households in the unconstrained group. These results are in line with findings from the relevant literature, where relevance of liquidity constraints has been found. These results have been found to be robust with respect to various model specifications as well as different consumption concepts.
Furthermore, we find evidence for excess sensitivity to anticipated income changes for households in the constrained regime if total consumption, durable as well as non-durable, is considered. Households that are identified to be liquidity constrained are found to respond more strongly to changes in anticipated income changes than households that are not liquidity constrained. We conclude that there seems to be a different reaction to anticipated income due to liquidity constraints among the two groups, at least if one considers total consumption, but the two different types of households have proven to be more difficult to identify.
A Appendix -Data and Definition of Income and Savings
Data
For the LWR consumption data, households are recruited voluntarily for reports every year, according to stratified quota samples from Germany's current population survey (Mikrozensus), and report for a time of four months (one month out of each quarter of the year). Since 2005, recruited households stem from a subsample of the Income and Consumption Survey for Germany (Einkommens-und Verbrauchsstichprobe, EVS). They are aggregated to the population according to a marginal distribution of demographic variables. The entire population covered by the LWR is restricted, as there are groups that are not covered: self-employed, institutionalized people (i.e. military people in caserns, students in dormitories, elderly and disabled people in nursery homes or hospitals, nurses or migrant workers in residences, people in jails), homeless people, and households with monthly net household income greater than 18,000 euros. When descriptive statistics on the LWR data are presented (see Section 3), data are weighted by population weights. Population weights for the LWR are constructed w.r.t. the marginal distribution of households in the Mikrozensus-population by strata of household composition, social status, and net household income. For further details on the LWR data, see Statistisches Bundesamt (2007) .
Treatment of Durables
The investment character of the consumption of durables goods is accounted for by calculating user costs or depreciation rates for these goods for current consumption, and the residual of actual expenditures and user costs is interpreted as savings. For most of the "relevant" durable goods, user costs are computed by mean imputation. A durable good is considered "relevant" if nearly every household can be assumed to consume at least a small amount of the good every period and the macroeconomic expenses on that good are above an arbitrary threshold. These goods include e.g. furniture, electric devices, entertainment electronics, clothes, shoes, and carpets. In performing the mean imputation, household clusters are constructed depending on six age groups, seven income groups, and six household types. Then, the expenditures are summed up for a durable good in each cluster, and the sum is reallocated equally among all observations in the cluster. Afterwards, an estimated quarter effect is added to every adjusted category of expenditure to avoid a bias in the quarter dummies of the main equation. This is necessary because non-durable consumption is not adjusted for quarter effects.
Expenditures for car purchases form the most significant durable good related to the macroeconomic expenditures, except for housing expenditures. This good is treated a little differently from the described mean imputation. Firstly, a tobit-regression is estimated for households owning exactly one car with the reported expenditures for leasing as dependent variable and the disposable income and household characteristics as explanatory variables. Then, the unconditional value is predicted for each household owning at least one car assuming that 90% of the leasing rate is depreciation and 10% is interest payment.
22 The depreciation is calibrated dependent on the number of cars in the household and their characteristics (newly or secondhand bought). If the household reports expenditures for car purchases, 15% of this value is taken directly as depreciation for the first year (5% in case of second-hand purchase). Furthermore, if there are expenditures reported for preventive maintenance or spare parts then these are taken into account in calculating the depreciation. Finally, the macroeconomic aggregate sum of expenditures for all the involved goods shall be roughly conserved after adjustment.
23
Following Ruggles and Ruggles (1970) , the market rental value approach is also applied to the measurement of services from owner-occupied housing. For owner-occupied housing, rents that are provided with the data are applied and imputed both in current income as well as in consumption. The rents applied are computed by the Federal Statistical Office as follows: an average gross rent (excluding heating and maintenance) per square meter differentiated by federal states is applied to the reported size of the house or flat, and this is added to the reported expenditures for heating and maintenance (Statistisches Bundesamt, 2005) . 22 In case positive leasing payments are reported, they are applied here. 23 On arguments for this market rental value approach for the measurement of services from durables, see Ruggles and Ruggles (1970) . For a survey on various approaches for the measurement of durable service flows, see Katz (1983) .
B Appendix -Results 
0.589
Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses. a : The group "large households" is the residual group of all remaining households. It mainly consists of households with more than two adults. Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) , provided by the FDZ. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation.
Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) , provided by the FDZ. Notes: See Table ( B.4) in Appendix B for complete estimation results and full list of covariates. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation.
Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) , provided by the FDZ. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation.
Source: Own calculations using the LWR data (2002) (2003) (2004) (2005) (2006) (2007) , provided by the FDZ. 
0.154
Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01; robust standard errors in parentheses, not adjusted for two-step estimation.
